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[Received by the International Bureau on 22 July 2004 (22.07.2004): 
original claims 1-79 unchanged ; claims 80-140 added (10 pages)] 

means for increasinB tbe outside diameter of the a4jii5tBble expansion cone assexnbly by displacing die 
actuatQT and tiie adjustable expai^sion cone assembly relative to the eaq^Mndable tabular 
member in a second direction opposite to tiie first dixectioa. 

78. The apparatus of claim 77, wherein the means for displacing die actuator of the apparatus in the first 
dneotion comprises: 

means for inq^actiog the actuator. 

79. The apparatus of claim 77, wherein the means tbr displacing the actuator and the adjustable expansion 
cone assembly relative to die expandable tubular member in ^ jEirst direction conq^zises: 

means for impacting the actiaior. 

80. A method of radially eiqianding and plastically defbnmng a tubidar member, conqnising; 

jadially expanding at least a portion of flie tubular member by increasing an operating pressure of a vohune of a 

fluidic material contained by at least a portion of tbe tubular member; and 
radially expanding and plastically deforming at least a portion of the tabular member by displacing an expansion 

device widiin die tubular member. 

8 1 . The mediod of daim 80, ^x^tterain tbe vohmie conoprises an annular volume. 

82. The method of claim 80. wherein die c?g>ansion device is controllabfy adjustable from a first outside 
diameter to a second outside dianaeter. 

83 . An apparatus for radially esqianding a tubular meniber, conciprising: 
a tubular support member; 

an adjustable e^qpansion device movabiy coupled to the mbular support member; and 
means for adjusting the adjustable cscpansion device. 

84. The apparatus of claim 83, ^Kdierdn die means for adfusting the adjustable expansion device comprises: 
frictional means for adjusting the adjustable expansion device. 

85. The apparatus of claim 83, wherein die means for adjusting die adjustable eTqiansion device comprises: 
r^ilieni means for adjusting the adjustable ocpansion device. 

86. An adjustable oq^ansion device, coxnprising: 
a tubular support member 

an adjustable expansion device movabiy coupled to the tabular support member, conq^rising: 
a plurality of e:q>ansion segments; and 

means for guiding the e^ansion segments on the mbular support member; and 
means fai adjusting die adjustable expansion device. 
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87. Hie adjustable expansion device of claim 86, wheidn die adjustable expansion device fiidher 
coDopiises: 

zneans for int^ocking tibe expansion segments. 

S8. Hie adjustable e^cpansion device of claim 86, wherein the means for adjusting the adjustable expansion 
device coropzises: 

resilient means fyr siqypoiting the expansion segments. 

89. The ai^'uaxable expansion device of claim 86» whnein the e)q}ansion segments include first and second 
interleaved groins of expansion segments. 

90. The adjustable expansion device of claim 89, vvhoein the means for adjusting the adjustable expansion 
device comprises: 

means Sot displacing the first and second jntedeaved groups of expansion segments in opposite 
directions. 

91. A method of operating an adjustable encpsnsiaa device conq^dsing a plurality ofEXpaosion segments, 
coa^xising: 

guiding i})e escpansion segments on a tapered body; and 

controBably displacing fbc expansion segments along the tapered body. 

92. The method of claim 91, further coni^msiDg: 

xcsiliently guiding the expansion segments on the tapered body. 

93. The method of claim 91, forther conqirising: 
interlocking c;q>ansion segments. 

94. The method of claim 9 1 , further con^rismg: 

dividing the expansion segments into first and second groins of e^qiansion segments; and 
interleaving the first and second groups of expansion segments. 

95. The method of claim 94» fbi&er comprising: 

overlapping the first and second groups of e^qpansion segments. 

96. The method of claim 94, wherein controllably displacing die ex;pansion segments along the tapered 
body comprises: 

displacing the first and second interleaved ffovps of expansion segments in apposite directions. 
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97. A meAod of operating an adjustable expaDSion device conpiising a plurality of expansion segments, 
cojiipdsing: 

guiding the expansion segments on a multi-sided t:^ed body; 
interlocking the e?qnnsion segments; and 

coniiollably displacing the expansion segtnents along the tapeted body. 

9S. A mediod of operating an adjustable expansion device con^iising a pbuality of e:xpansion segments, 
conq)ri5ing: 

resilieiiOy guiding the cxpuDsioa segments on a nmlti-^ded tapered body; 

guiding each of the expansion segments on opposite sides in ifae citcumfeieatial direction; 

interlockiBg the expansion segments; and 

controllably displacing the expansion segments along the tapered body. 

99. A mediod of operating an a^nstable expansion device oompiising a plmalily of expansion segments, 
conqprising: 

dividing the expansion segments into first and second groups of expansion segments; 

interleaving die &st and second groups of e^^ansion segments; 

overlapping the fiist and second groups of expansion segments; 

resiliraitly guiding the expaosioD. segments on a muM^^ded tapered ho&y; 

guidhig each of the expansion segments cm opposite sides in the dccnmfocntial direction; and 

conHotlably di^lacing the expansion segm^ along the tapered boify. 

100. A method of operating an adjustable expansion device con^nsing a plurality of esqiansion segments, 
corrq;Qising: 

dividing the expansion segments into first and second groiqis of ea9>ansion segments; 
iiuerleaving the first and second groups of expansion segments; 
guiding the expansion segments on a multi-sided tapered body; and 

controllably displacing the expansion segments along the tapered body while also relatively displacing 
tiie first and second groups of expansion segments in opposite directions. 

101. A meOiod of plastically deforming and radially ei^attding an expandable tobular menibei nsmg an 
^paiatus conqnismg a tubular support member, an adjustable eo^ansion device movably coiqplcd to &e tubular 
si^ort member, and an actuator movably coiqited to tibe tubular st^ort member for adjusting the adjustable 
expansion device, comprising: 

cot^ling a first end of the expandable tubular member to a tubular stmctore; 
loddng the actuator to Ae tubular stpport member of die apparatus; 
insetting the apparatus into tbe first end of die esqpanikble nibulaT mcniber; 

moving die actuator and the adjustable csqmnsion device of die apparatus our of the second end of the 

expandable tubular member; 
rcinseriing tlie actuator of the apparatus into the second end of the C3q)andable tubular member, 
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unlockiBg the aetaator from fh& tubular support meniber of the ^ppaiaros; 

rotating the actuator relative to the tubalar support member of die apparatus; and 

increasing the oiitside diameter of Ihe a^ustable expansion device by moving the tubular support 

member relative to the actnamr, the adjustable expansion device, and the expandable tubular 

member; and 

plastically defoimrng and radially eTcpanding the B5q)andable tabular member by moving the adjustable 
e:q>ansion device ffarough the expandable tubular member. 

102. The method of claim 101, i^^ierein tiie tubular support member includes one or more lugs; wherein the 
actuator includes one or more corresponding xetaimng slots; and ^idierein loddng coniprises positioning the lugs 
into the corresponding retaining slots. 

103. Hie method of claim 101 , wfaerBm tfie tubular support meniber inchides one or more lugs; wherein the 
actuator inchides one or mote couespondmg retaining slots; aad wherein unbcking conquises posiiioiiiQg de 
lugs out of engagement with conespandiug retaining slots. 

1 04. The method of claim 1 01, wherein moving the tubular snppoit member relative to the actuator, the 
adjustable expansion device^ and the expandable tubular memtber comprises: 

tihe actuator ftictionally engagit^ the expandable tubular meniber. 

105. Themcfhod of claim 101, wherein moving the a<iguslable eo^^ansion device 
tubular meniber coinpiises: 

pulling the adjustable e;q>ansion device through the es^andable tnlnilar memiber. 

106. The n^thod of claim 101, Anther con^rising*- 

iluidicly sealing the intcr&ce between the tubular support menibef of the ^iparatus and the expandable 
tubular member, 

wherein moving die adjustable expansion device through the expandable mbular member comjniscs: 
injecting a pressurized fhiid Into the tubular support meniber. 

107. A method of plastically deforming and radially esqpanding an ea^andable tubular member using an 
apparatus conqyrismg a tubular support member, an adjustable expansion device movably coupled to the mbular 
si^port member, and an actuator movably coupled to the mbular support mento for adjusting the adjustable 
expansion device, corapiising: 

coupling a first end of the e^andable mbular member to a tubular structure; 
inserting die s^paiatus into the fiisi end of the expandable tubular mexnber in a first direction; 
displacing the actuator of apparatus in a second direction opposite to the first directxm; 
applying a resilient biashig force to the adjustable expansion device in the second direction; 
moving the acmator and die adpistahle expansion device of the appsuatus out of ^e seccmd end of the 
expandable tubular member; 
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rcinsertmg the actuator of the appaiatiis into the second end of fixe expandable tubular member in the 
second direction; 

mcreaslBg the outside diameter of ^ a^stable e:q)ansion device by displadng the actuator and ifac 
adjustable expansion device relative to the expandable tubular member in tlie first direction; 
and 

plastically deformhig and radially expanding the expandable tubular member by moving the adjustable 
expansion device Ifaiough Ihe expandable tubular member in the second directLoit 

108. Hie meAod of claim 107, wherein displacing flie actoator of the qiparatus in the second diicctian 
cuujpijses: 

inq>acting tiie actuator with Ifae first end of &e esqpandable tabular member. 

1 09 . The metiiod of claim 107» wherein displacing the actuator and fte adjustable e3q)aiision device relative 
to Ifae expandable mbulai member in the first direction conqinses: 

in^iacting the actuator with d)e second end of die esipandable tubular memiber. 

110. The method of claim 107, wherein moving the adjustable expansion device ditough the e^qKUidable 
tubular member con^ses: 

pulling the adjustable expansion device through the expandable tubular meniber. 

111. The method of claim 1 07, fisfher CQn:q>rising: 

ihiidicly sealing the interface between the tubular support member of die apparatus and ^ expandable 
tabular member; 

wherein moving the adjustable expansion device through the expandable tubular member comprises: 
injecting a pressudzed fluid into the tubular siipport menber. 

112. An adjustable expansion device, comprising; 
a plurality of expansion segments; 

means foi guidmg the expansion segments on a tapered body; and 

means for controllably displacing the expansion segments along the tapered body. 

1 13. The assendily of claim 1 12» fbrther comprismg: 

means for resiliendy gliding the expansion segments on the tapeied body. 

114. The assembly of claim 112, fbrther compiishig: 
means for Inteilocldng the expansion segments. 

1 15. The assembly of claim 1 12, fbrdier cornprising: 

means for dividing the e^qiansion segments imo first and second grorqps of expansion segments; and 
means for interleaving the first and second groups of expansion segments. 
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116. The assembly of claim 115, fuithcrcompiisiQg: 

zneans fot ovetlapping the fizst and second groiqis of e^qNUisloii segmsnfs. 

1 17. The assembly of claim 115, wherein tiie means for controllably displacing tiie e^^^ausion segments 
along fte ^pered body compiises: 

means for displacing fb& fiist and second interleaved gcoi^ of escpansion segxaents in opposite 
directions. 



1 18. An adjustable expansion device, comprising; 
a pluraHty of expansion segments; 

means for guiding tiie e^qpansion segments on a multi-sided tqieied body; 
means for interlocking the expansion segments; and 

means for controllably displacxi^ fhfi eitpansioa segments along dus tapered body. 

119. An adjustable expansion device, conqnising: 
a plurality of e;q>an5ion segments;; 

means for resilieutly gniding the expansion segments on a multi>sided ti^teiedbody^ 

means for guiding each of the expansion segments on opposite sides in die cixcumfetential directioi^ 

means for interlocking ttie expansion segments; and 

means for controllably displacing the csqiansion segments along ^ tapeted body. 

120. An adjustable e^ansian device, con^rising; 
a plurality of expansion segmraJ^s; 

means for dividing fiie expansion segments into first and second groups of e^^ansion segments; 
means for interleaving the Urst and second groups of e)q>ansion segments; 
means for overlapping the first and second groups of expansion segments; 
means for xesiliently guiding the expansion segments on a multi-sided tapered body; 
means for guiding each of d^ie expansion segments on opposite sides in tbe circumfexential direction; 
and 

means for controllably displacing the expansion segments aloD^ the ta^ed body. 



121 . An adjustable expansion device, comprising: 
a plurality of expansion segments; 

means tor dividing the eiqiansion segments into first and second groups of expansion segments; 
means for faiterleaving the 6ist and second groi^is of eiqpanston segments; 
means for guiding the expansion segments on a mulii-^ded tapered body; and 
means for controllably displacing the expansion segments along the tapered body while also relatively 
displacing the first and second groups of expansion segments in opposite directions. 
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122. An q^iaiHtus for plastically defanmng and nidmlly exploding an e^sasdable tubular member, 
ccnnpiising; 

a tubular si^ipoit member 

an adjustable expansion device movably coupled to the tubular support member; 

means for actuating the adjustable expansion device; 

means for locldng &e actuator to the tubular support member of the a^^aratns; 

means for unloddbag tbe actuacor fiom die nibular support meniber of tiie sqppaiasos; 

means for inmaskig tite outside diameter of the adjustable dqiansion device by moving the tubular 

Siq^port meniber relative to the actuator, tiie adjustable expansion device, and dm expandable 

mbular member, 

123. The ^parauis of claim 122, wbcrczn Ac tubular support member includes one or more lugs; herein 
the actuator indudes one or more cone^nding letaming slots; and i^oein die means for locldng con^rises 
podliaiung the lugs into die conrespondiug retaiuing slots. 

124. The apparatus of claim 122, wherein the tubular support meiriber includes one or more higs; wherein 
tiie actuator hicludes one or more corresponding retaining sloia; and wherein die means for unlocidng comprises 
positioning the lugs out of engagement with corresponding retaining slots. 

125. Tbe method of claim 122, ibrflier conpising: 

means for fluidicly sealing the interface betwe^ die tubular stt^^port meml>er of the a{^aratus and die 
^andable mbular member. 

126. An apparatus for plastically deforming and radially expanding an expandable tubular member, 
compiismg: 

a tabular support member; 

an adjustable expansion device movably coi^lcd to the tubular si^iport member 

means for actuating the adjustable expansion device; 

means for displacirig the actuator of die apparatus in a first direction; 

means for ^plying a resilient biasing force to the adjustable e?Q)ansion device when die actuator is 

displaced in the first directian; 
means for increasing the outside diameter of the adjustable esqpausion device by displacing die actuator 

and the adjustable expansion device xclative to the e^qpandable tubular menib^ in a second 

direction opposite to the first direction. 

127. The apparatus of claim 126, wherein the means for displacing the actuator of die apparatus in die first 
directiott comprises: 

means for hnpacting the actuator. 
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128. The apparatns of daim 126, ufberein die means for displacing tiie actnatox and the adjustable expansion 
d enric e lelative to Hor expandable tubular ixiember in Hke fixst diicctiDa conapdses: 

means for impacting the actuator. 

129. An apparatus for radially expanding a nibular member, oompiisiQg: 
a tuljular support merober, 

an adjustable es^nnslon cone assenibly movably coupled to flie tubular suppoit member; and 
means for adjusting the ac^stable expansion cone assembfy; 

^^eiein die adjustable expansion oone assembly comprises ane ta more rigid moveable e^qpansion cone 
segments. 

130. Aq a<y useable expansion cone assembly, conqprising: 
a tabular support member; 

an adjustable expansion cone movably coiq>led to die tubular support member, conqmsing: 
a plurality of rigid oqpansion cone segments; and 

means for gui ding the rigid e9q>ansiQn cone segnients on die uibular support member; and 
means for a<^u5ting the adjustable expansim cone. 

131. A method of opemting an adjustable 6)cpansion cone assembly con^iising a plutality of rigid 
esqftaasion cone segments, comprising: 

guiding the rigid expansion cone segments on a tapered bo^y, and 

controUably diapladng the rigid expansion cone segments along die tapered ho&y. 

132. A method of operating an adjustable c3q>azision cone assembly con^irising a plurality of rigid 
expansion cone segments, c orop risSng: 

guiding the rigid eTcpansion cone segments on a mn)ti»sidcd tiered body; 
interlocking die rigid e9q>ansion cone segmems; and 

controllably displacing the rigid expansion cone segments aloqg the tq)ered body. 

133. A method of operadug an adjustable expansion cone assenibly coxx^irisixig a plurality of rigid 
expansion cone segments, comprising: 

resiliendy guidmg die rigid aqsansion cone segments on a muld-aided tapeied body; 

guiding each of the rigid e3q>an5ion cone segments on opposite sides in die ciicnmferendal direction; 

interlocking die rigid e?qiansion cone segments; and 

controllably displacing die rigid e3q)an8iQn cone segments along the tiered body. 

134. A mediod of operating an adjustable e>^ansion cone assembly comprising a plurality of rigid 
expansion cone segments, comprising: 

dividing the rigid expansion cone segments into first and second groups of rigid expansion cone 
segments; 
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inteileaving flie first and second groups of xigid oqunsian cone segments; 
oveHapping flic first asd second groiqis of rigid ^Ttpaggj^n cone segments; 
resiliently guiding the rigid e^qmnsion cone segments on a muhi-szded tapered body; 
guiding each of the rigid expansion cone segments on op{>osite sides in tbt dsciunfercntial direction; 
and 

controllably displacing the rigid expansion cone segznents along the tapered body. 

135. A me^od of operating an ai^justable ejqiansioii cone assembly c ftmpris ltig a pluzality of rigid 
expansion cone segments, comprising; 

dividing the rigid e)q>ansion cone segments into first and second groups of expansion cone segments; 
intetleaving the first and second groups of expansion cone segments; 
guiding the frxpHnsfon cone segments on a nwlti-sided capered body; and 
coatroUably displacing the expansion cone segments aloiig the tq38red body ^vfaile also relatively 
displactng the first and second groins of esqransion cone segments in opposite directions. 

136. An adjustable expansion cone assembly, con^rising: 
aphiiality of rigid expansion cone segments; 

means for guiding the rigid esqpansion cot^ segmema on a tapered body; and 

means for oonnoUabty displacing the rigid raqsansion cone segments along the tapered body, 

137. An adjustable e;q>an5ion cone assembly, cornprising: 
a plurality of rigid expansion cone segments; 

means for guiding the rigid expansion cone segments on a muld-sided tapered body; 
means for interiockk^ the rigid expansion cone segments; and 

means for controllably displacing the rigid expansion cone segments along the t^iered body. 

138. An adjustable expansion cone assembly, cos^nising: 
a pluraliiy of rigid easpansion cone scgmjeots; 

means for rcsiliendy guiding the rigid expansion cone segments on a nmiti-sided tapered body; 
means for guiding each of the rigid expansion cone segments on opposite sides in the ciicumfereniial 
direction; 

means for interiocldng the rigid e7q)ansion cone segments; and 

means for connroliabiy displacing the rigid expansion cone segments along the tapered body. 

139. (Original) An adjustable expansion cone assembly, comprising: 

a plurality of rigid expansion cone segments; 

means for dividing the rigid expansion cope segments into first and second gioups of expansion cone 
segments; 

means for interleaving the first and second groi]ps of rigid expansion cone segments; 
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means for ovcrlapplag Ae first and second groi^ of rigid expansion cone segments; 
means for resi]ien% guiding the ngid e)^nsion cone segments on a mult^sided i^eted badr> 
means for guiding each of &e rigid expansion cone segments on opposite sides in the cizcmnfezential 
direction; and 

means for cojitroUably displacing the rigid e^cpansion cone segments along the tapered body. 

140. An adjnstable expansion cone assembly, con^sing: 
a piuraliiy of xigid expansion cone segments; 

means for dividing die ngid esipansian cone segments into fiist and second groups of ei^ansion cone 

segments^ 

means for intexlcaviiig the fiist and second groups of rigid e^qpansion cone segments; 

means for guiding the ngid expansion cone segments on a molti-sidcd tapered body; and 
means for controllably displacing the rigid expansion cone segments along the tapered body while also 
relaiivBly displacing tiie first and second groups of rigid expansion cone segments in c^ypositB directions. 
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